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(54) [|8MO^] -f>9i'iyh^J>m^«)II»S 
(57) CS«] 

[am] *- h y v y&oj ytzvi <Dm%(D%m 
7++ y <y i/^<D'y y 7;^y^^i ? h yy > * 

[ISft^S] -fyffiy lO'vy K*+ 

mfi^s i~s 4tt-3£fflfc«n, cn&©t&HifB«* 
*<d»*©*sjk, <<y<>3.yyt>mmft5 a 



P1 P2 P3 P4 P6 




1 

■y 'J >y 

*6ft*K«fiOJI£**»ta«i:, 10 

c ©)t^*tm»t «k s 7 * p y$.ffi{§^£-£©jg#j 
T-y-y^u >**ut, rs>*/mfc*frr*A/DSs* 

IB l 0«a[«p6W2©ttBk:SI*BIlc, MEA/DSSt 
vh7VV2o 20 

tuiBJrk^stc «fc 5 jttae*Ka^*, y?m 

*K 30 

(c rtt o r IB Ji J S n T ^ § c £ ft® t & -f > * x ( y 
hXyy*. 40 

fmMyzzytit. '>&< tt>% its&xsmzjyt 
zyt^H, 

wiB^^tBgio^-rn^-^iBi^o^fii^tc, tuiB 
mijyttywffiWgi. "mzmmv&mift* so 



WW 2 0 0 3 - 3 1 1 9 3 7 
2 

jyWxv h 

BUHBm 1 feJ:tf»2fi»i5ttifBS!"rs-WO^yXAS 

mmv&^ct^WLtt^y^^xyb-fvyfc 

HuiB^2S*tffi«, -woyyXAg^scotffi^y 
icm&? ctzftmttzjy? v xv h 

MiB^S^W^HuI3SW®^?>^nfe{ig(cfe5«p 
fc» tulB A / D« 5>t# SftSmjIBr i/**;H!fc: 

hxy>^c 

[fit** 10] ^»^i7K7 K«rEP^*B^|oltc 
ttitli:, flufB-T^^x-y h'vy nc-r y^£#t&-f 3 

•o^fla&as-cfcoT, mmimw.iztiit'fytim 
a? 4: £WT a^y^x-yhxyy* mwn mc ^ 

«WER«iiifc«(OTrjiaffiii*d*» ^asjisnfciB 

S-ttS^ijT.x-yX^ 

T-y-^yy y?Lx, rs^mfcaajw-s a/ds» 

msmm^v lam K buHB A / D g&X f v <fc (3 
mMyti&i&&<D-cy?z.yvx*& 

%£b*ftWlt?%'ryti?xyy7'Vy$<DUm 

[M$gf i 2 ] i o tcfc^T> 

HufB^tbXx-yXtcfe^T^tB^n^HuIB-O'^^gP 

oi^owi, mmjy>7m&uoMyz $y>?v>m. 
%<D&mT&z>£tz¥fWi£?Z'ryWxv hxy> 



(3) 

3 

•y hy'J>^0*lil^?i o 

[^op&iB&t^] 

[0 0 0 1] 10 

<y F'vy KK-O^^flUeu 'W v S>*flJ* 

^iftte»ii««fttf6W*tt«*aai'r*B«iLtfc 
•y h^uv^tcfettS'Ty^^weapo^yf ow^% 

[0 0 0 2] 20 

ttLT. U 'r>*f;:MSnftY>'7'>'i7 h^-y F 
OtfRJfcnTVSo 30 

[0003] L<o*7*t'Jy s^rso s/U > 
$ $ yz, mfu<£ffl®.<ot>- v y v sw>w 

[0004] z.<n&oizmmmtLx\*-?vxkiim 
i/^^StttHaw^soenTv^So xy x^^ffl^fc 

**5fi»tfl«(U4, -Kfc, *£-rs-*f©XyXi>£ 40 

y -y^c^Ui^jficL, -ry^^y^o«w(c7 
nr^s^tis fcuuastf xy XL.fcMmicttm?ztiL 

m-3tJ y t $> ytt>m%ztiT^zfr : gfr*iiktiix°% so 
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4 

-So 

[0005] xy XA%ffli/^jt*sttHj«*t4 

-r y ? # > * (cibh l it-tto-fv XhSMmo^u* 
jyvnmtLxtoZ, jy>;t>m<%.*), X'jxak: 

xy Xk&Mmft**<omim\zm%t^o%¥%f&* 
mmtx, ^y^^y^^y^^-yvrnm^x^ 

<&>o 

[0 0 0 6] CO«fc5 4yyXi»*ffl^c3t^*KW« 
tftti* m*.lf, ®M¥ 1 0-3 2 39 93^m ftffl 
¥ 1 1 - 1 3 8 8 4 2Wj>mcffl7fi2tlX^Zo 

[000 7] 

^wgp^M^mgPi: *^©ffl*f fflHB8« 1 4 o terns 
ic<D&Bi&-£ n&„ 09* tf, 7yxi*swffl©^(c 

tt, «Jt3R?fe«fc tf 7 y 

fitSfcfev^T^tu^u^wtr— i7fcft5 0 
[0008] muas^xit, naitwe-^ 

{C&S&fitCfc^T&aifcff 9 «fc 5 KflWcS+lTVSo 

jy?$y?<D&m<D&m*tfitiit **y«y 

[0 0 0 9] $e>(C i^^y^^i-yh/'Jy^O 
EHLt, ^^y-y^SyjlpIfciSCT, 7t¥it^tbg§ 

[oo i o] ^»c, 7*-i»a©^ y?$y?icifstf% 
jy?xyh'z®mzrcibic-7vxhzm^rcX¥iX. 
tkmmmzmmtzm&icit. s sea©* s ana** 

[ooi i] 7*—b&o)'(y**yt\t, <<yt*m 

WUWLfc7*-ki)WmZftX^Z7*-.LW!tl® 

t, c<D7 t-hmmc&mLtcyy tumult, 
y *-i±wm&z±mmLx^%mw{itz%Lx^ 



(4) 

5 

7*- kwmt'fyt&tii Lnomic'i&mo'fvt 

mZBtft U X 7" U XkEiM mv>Hmt>U V V W® t & 5 

'JXi»RWB8«<S«iB4:bT«()l* , f, ft 
5 £Xy ^^fSffiA^StH LT2»#HS 

fcftt>Stf5»Iii:LT8ttl'rs. L©^y^i'Xc# 10 

cooi2] cco^co-ry^xyF^Hi^-eti, -r 

[0 0 13] l(DJ;9(;, ft*©:/'JXAES*®4if* 

ffl^fctt^sawwOTtt* *a#-r> h# 1 

KSH-rs*HiM^U^K0»BBf^lill!b^Kai'Pfe5o 
[0 0 14] *fgBJ!©pJg&, co,k5ftj£fc:aS#T\ 

nat * zkwz&vx mnumvm mftvi&Tm 
±&%wmmm&mm<Dft%immM&ffiz.rz 30 
^^^17 h:/y act fc&s„ 

[0 0 15] *S6WORHfi> CftfCto^T, ffl 
[0 0 16] 

able, *mw<DjyWxv h7vy$it.s *yWx 

7KyFt £<D^y5Pxy V\y VtetP^WSfa 40 
fcSWStfS'vy 'J >y *y£, mB^y^^x >y h 
'vy YKjytizm&?%'<y?W&%!>t, ccD^y? 
m^mcmmttxtcKMmt, vm^y f*+ u y s>k 

-m<ommx?y7v y>fLx. 7*5>*;mic*sw« 
A/D^m^mt, mBmrnc^Lxm^^mm 

1 cD&Sfr 6Sf? 2 ©ffiStSiJSS 
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6 

[0017] *f£m<DjyWxvh7vy?x&, ? 

lift < , )tt¥*(ltUj§*^0«ll%»i!l"r SHfc^S 

c c £»ittpiiiifc«**nfc*- h 'J >> s;s<o^ y 2 * 

«as*cs^*, mujytm&mz.fm^ytzyt 
[ooi8] seoT, **wfcj:ntf, flSL©«#&§ 

*JTt)«BJ««0«*ttO«S"F*l»±Tf**. 
[0 0 19] CCT\ fuiaswffiti, 

tfi&jyt2y?t>m%-$tixi>z>£tzm7K?%>rctb 
✓Trfsfcfteofg 2 Sarawak cnajBi, a 2 si* 

y{rx.v F<D^73^tBT't5o 
[0 0 2 0] t:fc> *5-BF**frS<'f:.'*S>x'y h7 

^yyry^%tU'V^„ c©«^fc«, mM-<yt> 

zyfmmz, mtt¥3.®mv>®mfifaic%i-?x 
mmstirzvmxm^u mz^ytzytzg.m 

[0021] coin, SuiB^S*tti»o^"f n*^- 
*lRj^<D»i!ii«t, S5I3^ l ^y^^y^cDmiiam 1 , 

Ea2-r>^^>^o«HB»K m2jg»ffi<D^ai®){t 
5 ^ic^tj co-r y * ^ y ^ tcov^T^tH^T 5 

So 

[0 0 2 2] #fc, milBS 1 *5J:tfSg2£S*ffi{;J:*£f 
[0 0 2 3] £ <Dig€is <<y*9ytO)&R<D^m&ft. 

T> ^yjiy F^Wf5/c46cOHijia^2S^S{i, 

-^xyXAS^swwffi^y^wffi^i^ 



(5) 

7 

[0 0 2 4] #fc, *^fC*5U>Ttt, MNE%¥3tttt 
§§^HulBS*fS^ 6 ftft fctiigfc £ 3 MSB A / D 

etc mz>ft¥Xtfitiim<D&wm u^izmfr&ts c 

[0025] tttftmiz. <<yWj.v\--?vy*<D 
m tLx&mntzcttfm^x&i), %<Dt%&\as io 

[0 0 2 6] 

fcilffl 1^*7*+ U -y Vtt<r>*y V 7W§MV*?x 
>y F7U V^OHM^SiWrSo 
[0027] e nt^m^-fy^i/xy b7vy2%7fi 

z*tmwmx&z> a zntbcomz^MLxmwtz 

gutc. $]^<!§?5faicmwLrcJiy vm^^xwim 20 

»)oI^(cffiB$n/c^-y F*-v U -y i? A t, Ctf^-y F 
+ U >y V 4 {Cjf KSttfci' y ^7 Vs. >y h'vy F 5 £W 
nmZftX^&o 'N-y + 'J <y> 7 4©^ffi)73lRlfcjao 
T^y^*y*g«g|56ftm)t£tiT*5'X cctcte, 
2-QCDA-hU7^©^>^^y^7, 8^*M5J^ 

ts*$nrt/^ 0 -ry^^x-y h^>y fs^x;/?/ 

X;Uffi5 at,cttfat%MlclZ-7yTy9t? i mW2ft, c 

ctkm^xm.mztiz>m&m (.m^t) icMLx-cy 

? *Jx >y h 'N v F 5 K <fc K> iWJtfff 
[0 0 2 8] 02feJ;Df|a3^#BSLT^-rSi:> 'N 30 
■y F* + 'J V 4 UiSllS^ft^i^tHfi 1 0 fc&fc£ 

Tt^s^tBtgi o tcffl-r zmvmmctsvzmmiD 

11,1 2tf6EK£ftT^.&o SW§2©^^tH85 1 

o«, cn^^a^i k 1 2fre><D£*tft»cs-3 
t, ^y^*y*7, 8^s»$nTv^^SA\ feck 
tf&-ry**y^7, scD^y^x^F^ai-rScfc^ 

fCftoTt^£> 0 40 

[0029] 04*5ckD : 05ti, ^ytZytKDfflm 
ffim&£zs&mmmx&2> 0 -tytzynmmim. 
■<yt<D*y>/x&K>, jy?$y?8imiWDJj7 
—<yt<D$y>7Xhz>o ctiiiffMytzyti \ 8 
<Dm*w%ffimm-'X&%<DX\ -<y^^y^7<Dm 

[0030] 0 4, 5*&mLxm,wtz>t, whom 
y^^y^ntyt-h^co^y^^y^xhKis ±HJ 
^pLfcfi73ft«^g§*» i o 2 1, c<D±mmn 1 
0 3*$imLx^z>®®m\ 04i:^wu cnsort so 
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iRfiN#tnfc^«:fc LXWftWBtt<»7*-k 1 0 6 

[00 3 1] §8§*ttl 0 ZOjfcjBfCtt-r^WHJWL 
1 0 7*^<S*nTfeO, dtD^y^UUiLTL 1 0 7tc 

(f^KW^feJCiTL 1 0 8 a*V>»lPt?tlt 
V^So -r>^©tbL?L 1 0 7fu43»t* 1 0 

8<tOfeH©g|5^tC{i, -O^lRtBLPl 0 8 a£itfg 
BJ6tft# 1 0 9^EB*tlT*J0, £<D#1 0 9ltmc 
a^l/tffc 1 1 OfCfcoTrfA/W + y 1 0 8fcff Ltt 
ttfctt, ^^JftWLPl 0 8a*t«Bl/TVS. 
[0 0 3 2] if^S 10 5(i, !f?l <D7f;l/* 1 1 
1 &£Xfm 2(07 jfr* l l 2lcJ:oTtfcW&nT^5 

mjytm 3 o^LT-ry^^WbTLi 0 7ic>iii 
lti>5o ggggi o 4fc»j8sftfc*aaBwi 

1 1 3£^UT*MPJj&2ftT^S 0 !SoT> ±^y^7 
^ 1 0 5(cg«Lfc7*- A 1 0 6fc«iK##;£*VTV 
%4y>7i)\ -cy^mtHLHi 0 7*ftLT(R3ISnS 

p i i a^ei-rv^s 1 o sicxv&tSo 

[0 0 3 3] IWy^l 1 3 0<D##*a»fl-f * 

^t§*<* i o 2 ©isiggi5^ 1 2 1 tcf±, mmmv 
mm- 1 2 2^aKJK«ffl5» 1 2 1 ^K)itT±Ttcs 

KtEtfT^So 2 2fcfctt£±i'y^ 

1 0 5rttcSEk:eS[LTI/'»S±ffl!j(af«»S» 12 3© 
±ffl(c(iS73^©^)iP 1 2 5 (i-r^gfJiSjiP) 

*^jasnTi/^So £©)§jip 1 2 5kimjj&(om 1 

©7-c;l/*i 1 i*^*?WtP)tiTi/>5o 

[00 3 4] CO««ft 1 2 2 ©§g§JS«g|5» 121^ 

eTtffcsatc&w Ln^TiM^^ 1 2 4 
JiSMPfi, cntc-MM^nrt/^^sgp^i 2 4 

PS**^6tt, ^ftfc UTP3W«O^Hl95» 1 2 6A<± 
g|5^ 1 2 6 ©(MtfLtt-f W 0 ai L?L 1 0 7 L 

fcjytw&i 2 7 t^nr&t), dci(cd , A/^>y+> 
108, #1 0 9*<fctf3-oi'tftai 1 o*^*^nr 
fcOs ys&af /i/feTfe 1 1 oojftestt 1 zzimom 

[0 0 3 5] CCD^tHSP^l 2 6li, ±EOSHD7-f 

1 1 £>)t>mfemmci<fT<D{iLm$ximx?xts 

0, *<D±«*!:«fi8*nTV>SPJ»03iiiPl 2 9 (IR 

omummmn) k\x%z<d7 * tv* 1 1 2tmott 

IftbtlX^Zo 

[0 0 3 6] *m<DWi 1 ©7-r;!/^ 1 1 1 tt, 



(6) 
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f&ZtlX^&o £<Dmi<D74fr2l 1 U4, 0ox.1t*, 
CO 0 3 7] CtltWLT, S2 07^/l/* 1 1 2 t4, 

/P* l l 2ti. -fy^tcgALT^SS^MiERl^ 
WXOtOT?**, COS207^/^ 1 1 10 

coo3 8] cct, jytmxhhK, <<>?&®tt 

TJX&Zo 

[0039] awe, ^m^m^y^w. 1 3 oict4, -r > 

5 0 cw-^+tf^l 3 ltioT, BK>^S 

1 3 0<oaclc}iSoTV^-ry^*±*K:fii[HUT^S 
^2<D7-f^l 1 2#&?)tttt6ftTV^jIilQ 1 2 20 

[0 0 4 0] ^>^^y^7©a«iaiwi lfcO 
it, Si^ y ^ ^f>^ 7 *v > ^ v'x 7 h 7"u >^ i c 
/Bv^5Sfc7yXi»2 l t, 3 0tcffllo 

[0 04 1] gf§*{* 1 0 2 OlBfiSP^ 1 5 3 30 
#{C{4, 5 4j&*S»HJ£SttT*Jt>, E 

1 5 4C0rtffliJffi{Cja^7UXA2 1 *j«fctf 2 2 

L2 1, 2 2 fi^-n^nfix-r £-*t<DKI«2 l a, 

2 1 b*5«fcl/2 2 a, 22b%I^.TV^„ 

[0 0 4 2] -73©«^7°'JXA2 1 tt, -SISIfflOffi 
£(£ 1 5 5*^bT$«*ft 1 0 2<D<IJ1gg|$# 153fc 

XA2 1 K»lSUfc»ttOia* 1 5 6#J&SSnTfc 

0, cniCcfcD^S*t®2 1 a, 2 1 bfct-SIKIfflOS 40 

fSM 1 5 5*fl-l/r±>f 0 5<D«J«W^1 5 3 

[0 0 4 3] CtllCJtLT, toftOM&'fV XJ*2 z 
fi, 3 0£ffMLTt^£©##l 2 2 KM 

ttfcMP»l 2 2 b*»6jt»fc»Kyi'a 1 3 OOflgfl 
{cRWtTI/^o -*f<D7'JXAE3fiB2 2 

a, 2 2 bOftffitfl'y^Uffifc&oT^S. S£oT\ 
IK^ll 3 0O-r>^«iB^aKlS[ft^UXi*2 2 

2 a, 22 btt-f>*fc»LTS»iSi:LT«lfiL4 50 
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2 2 a, 2 2btt**OKi#iBfcbT«i*«i'«rlC«0 

[0 0 4 4] 'vy K^+U -yvUfdSlcSirtV 
*S»ffl03tt**ma» l 0 ft, #8ft*?3 l fcSJlfiiR 
?3 25;|xT05. Cft60$£>tti6#filWffi2 1 
a, 2 1 &£WtK*t®2 2 a, 2 2 b© 

£H*M2 1 a&3l^tt2 2 afc#LT4 5fi©ftfiT* 
A#tS*i\ C©Jgifffi2 1 a£5Wt2 2 aft&XffcM 
M2 1 bfcSW42 2 b^R«?n^R0Jtt*SJt*? 

3 2KJ:DS)tt**4«k5fc4oTl^o 

[0 0 4 5] ffl»©-l'y**>^8 0»ttttiaiJl 

It, ttft^«JXA4U 4 2%<i;L, SStf^UXA 

4i, 4 2«*n^tt«te*sH&0Kifffi*ii*.-cv 

§ (E6#SD o 

[004 6] ^{c, 0 6 tt*tfy©-r > * s^x >y h xy y 

* l©35«£^r««S7"a>y^ig?&9, ^Vi'xy 
8&5 0&C PU«^lL«^nT6!3, ROMftyctg 

irt^nTt^swxn^v^MT-rsc^t.tD, en 

+ + D •y^4^9l*<H73lpJ{taa^»^-a:5fe46<D^r 
•y If V * 6 * 3 * + U v — * M © X r >y 7 
'NrK+t 'J 7->*4(0§lfiI (++ 'J y 

[0 0 4 7] Jtt¥WtttH«8l 0©ftftjg?3 lttLED 
fr6fc!>, LED«)fc@K5 2%^LT«^i|PJiaiSn 

5 3*^LTI|SJW@K5 0{c8l»)jiSnSo «t>&$n 

fcSJt»fcw*s-rs7±a^^«y- h 5 4 *^lt 

5 AMKKttftftSftTVSA/DBtfl 

5 7 714, *53S$nfer^^;Ht:&Ji^AnJ9-rSo Aug 
ffl(4!|3JBiJlllS§ 5 8 lc«*S?n, c c fcfet^T^ *£«>fe 
L#v«i:Jt«!!-rs«:i:fcJ;0, -ry^^>^7, 8tf 

8 V >7 x y K ffttffi « t!5o 
[0 0 4 8] CCT*, ^iSftXyXA2 1, 2 2, 4 
1,42 0*&»fcft¥5£*fttfHB 1 0O|»t*?*J:tf 

ttiffil 0^H6KfettSffillP 1 , P2, P4, P5C 
ttiWKS 1~S 4 i:LT3£«>TV>*o "f ^t>*>, figP 
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^mo^tam^S 3 , *5<fctf{izBP 5£4M>i:T3-£ 

[0 0 4 9] Cftt><Dtfi&Wm$, *-v'J r^^v-a 

ttttiffil 0^cn6O*Hl1B«*iiil'rsiSlc{i, 

y*fffl&X\ LEDS)tlHlK5 3*^©|fta 
«#*y-h5 4*^UTA/DSS»»5 5tClftD& 
£}«£mr3TS>*rt'fc*SI»il»5 7 tcfSig 

HISS 5 7 ftlfflBtt 5 8 T*tt, C OftO&tSII 

[0 0 5 0] H7ti, *WO^>*^xv h^'JV^ 1 
ic fctt *<*HilM^©-«** , fW8 7 a + - h T'$> 
3c coBfc^BBLTBiBtSi:, <f*9&x 
•y b7V *9 1 ©«BfiA»f«:fTtens«J«Ba8«iifm 
lc*5^T> ^7 F*+ U >y v>4 AtfS/^a > 20 

7S T 1 ) „ *+'J 'y^ayii, teH^tJBgP 5 1 

Cfcfc«fc?)fcW£ftTVSo 'Vy K*+y yS^4fc»« 

ffl^iP^LTijP^ISm^WSiJlHlSS 5 8 tcfeVT LfT^tt 
fcJt«"TS (Xf'yyST2) o 7#s* 

V XL. 2 1 <DfcM\R 2 1a, 2 1 btc<J;oTE*f£ft;fc 30 
3 Q cntca^t, WgiJ|HlBS5 8fc«fcoT-l'^^^^d' 
3) o 

[00 5 1] *fc, {uB&WS|5 5 1 ICioTs 7t¥S« 
tb»l 0jW*Hi«i8S 2*j£Sl/TV«ci:jW*tii;£ft 

&mg§i o©^mff^orV^;wa©*pPW*WHi$n 40 

oTVSfcfftetf:, ttft7*UXA2 2©S*tffi2 2 a, 
2 2 ba^y^r«ffi^e.SWbTS*fffii:bTlit6LT 

^50?, mwmtf"f>it>jz.tbibtix^% L%^m*m%. 

5 9fc«ft;*ft5 Ufy^S T 5) . 

[0052] mftMytzytstc-o^x^ 
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nTV^MK*5V>r (XT-y7*ST7> 9) , ZtX^tl 

y^xy K^w^n^o *ats*tt^*y 5 9 tun 

£ft£ 10) o c MK* 

(Xr-y^S Til), 
[0 0 5 3]fct, C©«t5fci«!J«Snfe*fif!lO«m 

P K P 2 , P 4 , P 5 Eft^TO*«lflflfi6fl!!SL 

WAtf, S^^UXA2 1, 2 2, 4 1, 4 
2 OS*fiB*^nTSI***M8T L TV >5 ^ > ^ 

lift 7'J XAfeft^ttJtt* 

[0 0 5 4] ilCf, 'N'yK+t'JyyMtf*-^ 

'Ny F++ U 7 2>4 i»#S>i/g ^Hfrkfcffl 
A/jfBjt&ijtSP^c, ^y^^y^7tco^T> 

m-l5^^Wi^Wj(D^ yi%y>7 7, 8£0^ 

5 9tiBiifiaf"r*«ess*^So l*^u corns 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an off-carriage system 
serial inkjet printer in which accuracy can be enhanced when 
the mounting of a cartridge type ink tank or the ink end thereof 
is detected. 

SOLUTION: An optical detector 10 is carried on the head 
carriage 4 of an inkjet printer 1 and right-angle prisms 21 and 
22 for detecting the mounting of the ink tank 7 on the ink tank 
mounting section 6 and for detecting the ink end are formed in 
the ink tank 7. The right-angle prisms 21 and 22 have detection 
areas S1-S4 of a constant width and the digital values of a 
detection signal being sampled at a constant period during 
scanning operation of these detection areas are added. 
Mounting of the ink tank and the ink end are detected based on 
the addition results. Since the effect of disturbance is 
eliminated, highly reliable detection can be ensured as 
compared with a case where the detection point is only one. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet head and the head carriage which moves this ink jet head in the print width direction, 
The ink feed zone which supplies ink to said ink jet head, and the reflector arranged at this ink feed zone, 
The optical detector of the reflective mold which is carried in said head carriage and consists of a movable 
light emitting device and a movable photo detector via the location which can stand face to face against said 
reflector, The analog detecting signal by this optical detector is sampled a fixed period. An addition means 
to add an A/D-conversion means to change into digital value, and said digital value acquired one by one by 
said A/D-conversion means while said optical detector reaches the 2nd location from the 1 st location set up 
beforehand to said reflector, The ink jet printer characterized by having a comparison means in comparison 
with the threshold which set up the aggregate value by this addition means beforehand. 
[Claim 2] The ink jet printer characterized by detecting the ink end of said ink feed zone in claim 1 based on 
the comparison result by said comparison means. 

[Claim 3] It is the ink jet printer characterized by detecting whether it has the ink tank of a cartridge-type by 
which it was equipped with said ink feed zone here removable with the ink tank applied part in claims 1 or 
2, said reflector is formed in the side face of this ink tank, and said ink feed zone is equipped with said ink 
tank based on the comparison result by said comparison means. 

[Claim 4] Said reflector is an ink jet printer characterized by arranging these 1 st and 2nd reflectors along the 
migration direction of said optical detector including the 1st reflector for indicating equipped with said ink 
tank in claim 3, and the 2nd reflector for displaying the ink end of the ink tank concerned. 
[Claim 5] Said ink tank applied part is an ink jet printer characterized by the ability to equip with said 1st 
and 2nd ink tank where said ink tank is arranged along the migration direction of said optical detector in 
claim 4, including the 1 st and 2nd ink tank at least. 

[Claim 6] The ink jet characterized by performing detection actuation of said 1st and 2nd reflector of said 
1 st ink tank, and performing detection actuation of said 1 st and 2nd reflector of said 2nd ink tank in claim 5 
at the time of migration in the other directions at the time of migration in the any 1 direction of said optical 
detector [claim 7] It is the ink jet printer characterized by being the prismatic reflection side of a couple 
where said 1st and 2nd reflectors intersect perpendicularly in claim 4 thru/or the term of either of 6. 
[Claim 8] Said 2nd reflector is an ink jet printer with which it is characterized by being what, as for said 1st 
reflector, the tooth back of the prismatic reflection side of a couple is made an air space in claim 7, and the 
tooth back of the prismatic reflection side of a couple is made an ink interface, and is exposed on a liquid 
ink side with reduction of an ink residue. Printer. 

[Claim 9] The ink jet printer characterized by amending said threshold based on said digital value acquired 
from said A/D-conversion means when it is in the location from which said optical detector separated from 
said reflector in claim 1 thru/or the term of either of 8. 

[Claim 1 0] The optical detector of the reflective mold which is the detector carried in the head carriage 
which moves an ink jet head in the print width direction, and consists of a light emitting device and a photo 
detector, In the control approach of an ink jet printer of having the ink feed zone which is an ink feed zone 
which supplies ink to said ink jet head and by which the reflector has been arranged Between the 1st 
location and the 2nd location which were set up beforehand including the location which can stand face to 
face against said reflector The migration step to which said optical detector is moved, and the analog 
detecting signal by said optical detector are sampled a fixed period. The A/D-conversion step changed into 
digital value, and the addition step adding said digital value acquired one by one by said A/D-conversion 
step between said migration steps, The control approach of the ink jet printer characterized by having a 
comparison step in comparison with the threshold beforehand set up in the aggregate value by this addition 
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step, and the detection step which detects the predetermined condition of said ink feed zone based on the 
comparison result by this comparison step. 

[Claim 11] The predetermined condition of said ink feed zone detected in said detection step in claim 10 is 
the ink of said ink feed zone, and the control approach of an ink jet printer which comes out and is 
characterized by a certain thing. 

[Claim 12] The predetermined condition of said ink feed zone detected in said detection step in claim 10 is 
the control approach of the ink jet printer characterized by being the existence of wearing of the ink tank of 
said ink feed zone. 

[Claim 13] The control approach of the ink jet printer characterized by having further the amendment step 
which amends said threshold based on said digital value acquired by said A/D-conversion step when it is in 
the location from which said optical detector separated from between said the 1st and 2nd location in claim 
1 0 thru/or the term of either of 1 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention supplies ink to the ink jet head carried in head carriage from the ink 
feed zone in an orientation, and it relates to the ink jet printer of the serial mold which prints in in the paper 
[ record ] it passes through a printing location, moving head carriage in the print width direction. It is related 
with the detection device and the detection approach for detecting the existence of the ink of the ink feed 
zone in the ink jet printer of this format etc. in more detail. 
[0002] 

[Description of the Prior Art] The ink jet printer of a serial mold makes the both-way migration of the head 
carriage which carried the ink jet head carry out in the print width direction of the recording paper 
conveyed, and performs predetermined printing on the front face of the recording paper concerned. As an 
ink jet printer of this format, carriage loading of the ink feed zones, such as an ink cartridge, is not carried 
out, but it is arranged in the fixed location, and what is called the off carriage method which supplies ink to 
the ink jet head carried in carriage is known through the flexible ink tube from here. 

[0003] In the serial mold ink jet printer of this off carriage method, generally, in order to perform multicolor 
printing, it is equipped with two or more ink tanks in which color ink which is different in an ink feed zone 
was stored, for example, two or more cartridge-type ink tanks, removable. In this case, it is necessary to 
detect detection of whether to be equipped with the ink tank, and the existence of the ink in each ink tank. 
[0004] The optical detection device using prism as such a detection device is known. The optical detection 
device using prism is equipped with the detected part generally equipped with the prismatic reflection side 
of the couple which intersects perpendicularly, and the detecting element equipped with the light emitting 
device and the photo detector. If a detecting element is carried in the carriage of an ink jet printer, the 
prismatic reflection side is arranged on the side face of an ink tank and a detecting element will reach the 
location which stands face to face against a prismatic reflection side when equipped with the ink tank, the 
optical path from which it is reflected in respect of the prismatic reflection of a couple, and the injection 
light from the light emitting device of a detecting element returns to a photo detector is formed, and when 
not equipped with the ink tank, this optical path will be intercepted. Therefore, it is detectable whether it is 
equipped with the ink tank based on the light income of a photo detector. 

[0005] Moreover, the optical detection device using prism is applied also to ink and detection. In this case, 
the tooth back of the prismatic reflection side of the couple arranged on the ink tank is made into the ink 
interface, ink is lost, and if the tooth back of a prismatic reflection side is exposed from a liquid ink side and 
turns into an air interface, the ink of an ink tank and detection are performed using the optical property that a 
prismatic reflection side returns to an original reflector. 

[0006] The optical detection device using such prism is indicated by JP,10-323993,A and JP,1 1-138842,A. 
[0007] 

[Problem(s) to be Solved by the Invention] Here, by the optical detection device of the reflective mold using 
a prismatic reflection side etc., the optical path which the light emitting device and photo detector of the 
optical detector are arranged at fixed spacing, reflects in respect of the prismatic reflection of the couple a 
couple and the injection light from a light emitting device cross at right angles etc., and returns to a photo 
detector is formed, only when a detecting element and a detected part become specific relative-position 
relation. For example, in the case of a prismatic reflection side, only when the optical-axis center line of a 
light emitting device and a photo detector is in agreement with the center line of the prismatic reflection side 
of a couple, it is formed, and in this location, detection signal level becomes a peak. 
[0008] In the former, it is constituted so that it may detect in the location where detection signal level 
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becomes a peak. However, when detecting the existence of wearing of an ink tank, for example and an 
installation error is in the optical detector carried in carriage since the detection point is only one place, the 
light income in a photo detector decreases and there is a possibility of performing incorrect detection of the 
purport with which it is not equipped in spite of being equipped with the ink tank. Moreover, also when a 
foreign matter, ink, etc. adhere and are dirty in the reflective location of a prismatic reflection side, the 
amount of reflected lights falls, and there is a possibility of causing incorrect detection. 
[0009] Furthermore, it originates in individual difference at the detector section of each ink jet printer, and 
dispersion is in detection signal level, and it originates in the installation position of an optical detector etc., 
and there is also an anisotropy that the generating locations of the peak signal acquired from an optical 
detector differ according to a carriage scanning direction. Therefore, in the former, it is necessary to adjust 
the detection error resulting from individual difference, an anisotropy, etc. for each ink jet printer of every. 
[0010] Next, in order to detect the ink end in a form-type ink tank, in adopting the optical detection device 
in which prism was used, there are the still more nearly following problems. 

[001 1 ] The form-type ink tank has the ink drawing hole which opened ink for free passage to the form 
stowage where the form which carried out absorption maintenance is contained, and this form stowage, and 
the air hole which is carrying out atmospheric-air disconnection of the form stowage. If ink is attracted by 
the discharge pressure of an ink jet head from an ink drawing hole, the air corresponding to the attracted 
amount of ink will flow into a form stowage from an air hole. These people have proposed the next 
configuration as the ink and the detection device of a form type ink tank. Form the ink room of small 
capacity between a form stowage and an ink drawing hole, and it is made for the tooth back of a prismatic 
reflection side to turn into an ink interface, and in the condition that the ink room is full of ink, a prismatic 
reflection side will not function as a reflector, but if ink is lost, a prismatic reflection side will be exposed 
from a liquid ink side, and will turn into an air interface, and it will function as a reflector again. By 
detecting change of the reflective condition accompanying this ink reduction by the detecting element, the 
ink end of a form type ink tank is detected. 

[0012] By the ink and the detection device of this configuration, with reduction in ink, air advances into the 
ink interior of a room from a form stowage side, air bubbles are formed, and the formed air bubbles float at 
the tooth back of a prismatic reflection side in adhesion or its near. If air bubbles are adhering or floating in 
the reflective location of the prismatic reflection side in which the optical path of return light is formed, the 
injection light from a light emitting device will stop reflecting in the reflective location concerned in the ink 
currently held between air bubbles. Consequently, the peak value of the detecting signal obtained in the 
detection point falls, and there is a possibility that ink and detection may become impossible. 
[0013] Thus, by the optical detection device using the conventional prismatic reflection side etc., since the 
detection point is one place, it is easy to be influenced by disturbance, such as dirt of a reflector, air bubbles 
on the tooth back of a reflector, and disturbance light to a reflector. Moreover, the tuning of the detection 
signal level resulting from individual difference is complicated. 

[0014] In view of such a point, even if the technical problem of this invention is influenced by disturbance, 
it is to propose the ink jet printer equipped with the optical detection device of the reflective mold which 
controls [ prevention or ] lowering of the dependability of a detecting signal. 

[0015] Moreover, the technical problem of this invention is to propose the ink jet printer equipped with 
needlessness or the optical detection device of a reflective mold which can be simplified for dispersion 
adjustment of the detection signal level resulting from individual difference in addition to this. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the ink jet 
printer of this invention An ink jet head and the head carriage which moves this ink jet head in the print 
width direction, The ink feed zone which supplies ink to said ink jet head, and the reflector arranged at this 
ink feed zone, The optical detector of the reflective mold which is carried in said head carriage and consists 
of a movable light emitting device and a movable photo detector via the location which can stand face to 
face against said reflector, The analog detecting signal by this optical detector is sampled a fixed period. An 
addition means to add an A/D-conversion means to change into digital value, and said digital value acquired 
one by one by said A/D-conversion means while said optical detector reaches the 2nd location from the 1st 
location set up beforehand to said reflector, It is characterized by having a comparison means in comparison 
with the threshold which set up the aggregate value by this addition means beforehand. 
[0017] In the ink jet printer of this invention, it is comparing based on the aggregate value of the digital 
value of the detecting signal obtained while not the detecting signal obtained from the one detection point 
defined beforehand but the optical detector moved in the predetermined range. For example, based on the 
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comparison result by said comparison means, the ink end of said ink feed zone is detected. Or in a 
configuration of that said ink feed zone was equipped with the ink tank applied part and the ink tank of a 
cartridge-type with which it was equipped here removable, said reflector was formed in the side face of this 
ink tank, and it has detected whether said ink feed zone is equipped with said ink tank based on the 
comparison result by said comparison means. 

[0018] Therefore, according to this invention, even if influenced of disturbance, lowering of the 
dependability of a detection result can be prevented. 

[0019] Here, in this invention, the configuration which arranged these 1st and 2nd reflectors along the 
migration direction of said optical detector can be used for said reflector including the 1 st reflector for 
indicating equipped with said ink tank, and the 2nd reflector for displaying the ink end of the ink tank 
concerned. If it does in this way, the existence of wearing of an ink tank and the both sides of an ink end are 
detectable by moving an optical detector. 

[0020] moreover, in the ink jet printer which performs color printing, the ink of a color in which said ink 
tanks differ is held - the 1st and 2nd ink tank is included at least. In this case, said ink tank applied part 
should just equip with said 1st and 2nd ink tank in the condition of having been arranged along the 
migration direction of said optical detector. 

[0021] In this case, it is desirable to perform detection actuation of said 1st and 2nd reflector of said 1st ink 
tank, and to perform detection actuation of said 1 st and 2nd reflector of said 2nd ink tank at the time of 
migration in the other directions at the time of migration in the any 1 direction of said optical detector. In 
case an optical detector moves to an one direction, compared with the case where detection about both ink 
tanks is performed, the memory space which uses the addition result of the digital value for detection as a 
working area for carrying out storage maintenance can be reduced. 

[0022] Next, said 1 st and 2nd reflectors can be made into the prismatic reflection side of the couple which 
intersects perpendicularly. 

[0023] In this case, as for said 1st reflector for detecting the existence of wearing of an ink tank, the tooth 
back of the prismatic reflection side of a couple shall just be made into an air space. On the other hand, said 
2nd reflector for detecting an ink end shall make an ink interface the tooth back of the prismatic reflection 
side of a couple, and shall just expose it on a liquid ink side with reduction of an ink residue. 
[0024] Next, in this invention, when it is in the location from which said optical detector separated from said 
reflector, it is desirable to amend said threshold based on said digital value acquired from said A/D- 
conversion means. By reading the detection signal level of the optical detector in the location from which it 
separated from the reflector, dispersion in the signal level resulting from individual difference, such as an 
optical detector and its digital disposal circuit, etc. can be amended. 

[0025] Moreover, it is appropriate for this invention to grasp also as the control approach (the ink tank 
detection approach, ink, and the detection approach) of an ink jet printer, and it does the same operation and 
effectiveness so also in such a case. 
[0026] 

[Embodiment of the Invention] An example of the serial mold ink jet printer of the off carriage method 
which applied this invention to below with reference to the drawing is explained. 

[0027] Drawing 1 is the perspective view showing the ink jet printer of this example, and drawing 2 and 
drawing 3 are the explanatory views showing the optical detection device, the guide shaft 3 which will have 
arranged the ink jet printer 1 of this example in the print width direction inside a case 2 if explained with 
reference to these drawings — meeting — a round trip — the head carriage 4 arranged movable and the ink jet 
head 5 carried in this head carriage 4 are arranged. The ink tank applied part 6 is formed along the migration 
direction of the head carriage 4, and it is equipped with the ink tanks 7 and 8 of two cartridge-types here 
removable. A platen 9 is arranged and printing is performed to the side which counters ink nozzle side 5a of 
the ink jet head 5 by the ink jet head 5 to the detail paper (not shown) conveyed through here. 
[0028] If it explains with reference to drawin g 2 and drawing 3 , the optical detector 10 of a reflective mold 
is also carried in the head carriage 4. The condition of having been arranged in the print width direction is 
equipped with the ink tanks 7 and 8, and the detected parts 1 1 and 12 which consist of a prismatic reflection 
side are arranged in the location by the side of the bottom in the near side face facing the optical detector 10 
at the ink tank applied part 6, respectively. The optical detector 10 of a reflective mold detects the ink end of 
whether it is equipped with the ink tanks 7 and 8, and each ink tanks 7 and 8 based on the amount of 
reflected lights from these detected parts 1 1 and 12. 

[0029] Drawing 4 and drawing 5 are drawings of longitudinal section and the cross-sectional views of the 
ink tank 7. The ink tank 7 is a tank of for example, black ink, and the ink tank 8 is a tank of color ink other 
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than black. Since the fundamental structure of these ink tanks 7 and 8 is the same, only the structure of the 
ink tank 7 is explained below. 

[0030] If it explains with reference to drawing 4 and 5, the ink tank 7 of this example is a form-type ink 
tank, it has the body 102 of a container of the rectangular parallelepiped in which the upside carried out 
opening, and the container lid 104 which has blocked this upside opening 103, the main ink room 105 is 
formed in these interior, and the form 106 of a rectangular parallelepiped configuration is contained here as 
the whole by which absorption maintenance of the ink was carried out. 

[0031] The ink drawing hole 107 is formed in the base of the body 102 of a container, and this ink drawing 
hole 107 is equipped with the disc-like rubber packing 108, and let open beam breakthrough 108a be ink 
output port at that core. Rather than the rubber packing 108 in the ink drawing hole 107, into the back part, 
the valve 109 which can block ink output port 108a is arranged, and with coiled spring 110, this valve 109 
was forced on rubber packing 108, and has always blocked ink output port 108a. 

[0032] The main ink room 105 is open for free passage to the ink drawing hole 107 through the subink room 
130 divided with the 1st filter 111 and 2nd filter 112. Moreover, atmospheric-air disconnection is carried out 
through the atmospheric-air free passage hole 113 formed in the container lid 104. Therefore, if the ink by 
which absorption maintenance is carried out is attracted through the ink drawing hole 107 by the form 106 
with which the main ink room 1 05 was equipped, the air of the part corresponding to the attracted ink will 
enter the main ink room 105 from the atmospheric-air free passage opening 113. 

[0033] Next, if the part of the subink room 130 is explained, into the bottom plate part 121 of the body 102 
of a container, the tubed frame 122 of a rectangle cross section penetrated the bottom plate part 121 
concerned, and is vertically prolonged up and down into it. The rectangular free passage opening 125 (the 
main ink room side free passage opening) is formed in the upper bed for the upside tubed frame part 1 23 
which has stood up vertically in the main ink room 105 in this tubed frame 122. The 1st rectangular filter 

1 1 1 is attached in this free passage opening 125. 

[0034] Soffit opening for the bottom tubed frame part 124 which projects vertically caudad from the 
container bottom plate part 121 of this tubed frame 122 is blocked by frame bottom plate partial 124a really 
formed in this, and is really formed in the condition that the cylinder-like projection part 126 is prolonged 
vertically up as a whole, from the center of abbreviation of the frame bottom plate partial 1 24a concerned. 
The feed hole of this projection part 126 is made into the ink path 127 which was open for free passage to 
the ink ejection hole 107, it is equipped with rubber packing 108, a valve 109, and coiled spring 110 here, 
and the spring receptacle 128 of the coiled spring 110 concerned is really formed in the inner skin of the 
projection part 126. 

[0035] As for this projection part 126, the 2nd filter 1 12 is attached in the circular free passage opening 129 
(installation hole side free passage opening) which only predetermined distance is prolonged even in the 
lower location and formed in that upper bed rather than the 1 st above-mentioned filter 111. 
[0036] The 1st filter 1 1 1 of this example is formed from the porous material which can pass air bubbles of 
the ink suction force which acts on the ink drawing hole 107 while it lets ink pass, namely, the hole used as 
the capillary attraction which a meniscus destroys with an ink suction force — it is formed from the porous 
material of size. This 1st filter 1 1 1 is formed for example, from the mesh filter. 

[0037] On the other hand, although the 2nd filter 1 12 lets ink pass, it is formed from the porous material 
which air bubbles do not pass depending on the ink suction force which acts on an ink drawing hole, 
namely, the fine hole used as the capillary attraction which a meniscus does not destroy depending on an ink 
suction force — it is formed from the porous material of size, moreover, the hole with which this 2nd filter 

112 can catch the foreign matter currently mixed in ink — it is the thing of size. This 2nd filter 112 can also 
be formed from a mesh filter. 

[0038] Here, an ink suction force is an ink suction force which acts on the ink drawing hole 107 by the ink 
discharge pressure in the ink jet head for ink supply (not shown). 

[0039] Next, the cop-like cap 131 for ink sucking is arranged at the subink room 130 of this example. He is 
trying even for the free passage opening 129 with which the 2nd filter 112 located up is attached to suck up 
ink collected on the bottom of the subink room 130 with this cop-like cap 131. 

[0040] Next, the detected part 1 1 of the ink tank 7 is explained. The rectangular prism 22 which uses the 
detected part 1 1 of the ink tank 7 of this example in order that the rectangular prism 21 which uses whether 
the applied part 6 of an ink jet printer 1 was equipped with the ink tank 7 concerned in order to detect 
optically, and an ink residue collected on the subink room 130 may detect optically that it was less than the 
specified quantity (ink end) is arranged. 

[0041] Adhesion immobilization of the oblong rectangle plate 154 is carried out at the soffit part of the side 
http : //www4 . ipdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 7/1 0/2006 



JP,2003-3 1 1 937 A [DETAILED DESCRIPTION] 



Page 5 of 7 



plate part 153 of the body 102 of a container, and rectangular prisms 21 and 22 are really formed in the 
medial surface of this rectangle plate 154 at fixed spacing. These rectangular prisms 21 and 22 are equipped 
with the reflectors 21a and 21b of the couple which intersects perpendicularly, respectively, and 22a and 
22b. 

[0042] One rectangular prism 21 stands face to face against the side plate part 153 of the body 102 of a 
container through the air space 155 of a fixed clearance. That is, the crevice 156 of the configuration 
corresponding to a rectangular prism 21 is formed in the side plate part 153, and, thereby, each reflectors 
21a and 21b stand face to face against the side plate part 153 of the main ink room 105 through the air space 
155 of a fixed clearance. 

[0043] On the other hand, the rectangular prism 22 of another side is directly exposed to the tubed frame 
122 which forms the subink room 130 inside the subink room 130 from open beam opening 122b. That is, 
the tooth back of the prismatic reflection sides 22a and 22b of a couple is an ink interface. Therefore, when 
the liquid ink side of the subink room 130 is above the installation location of the rectangular prism 22 
concerned, each reflectors 22a and 22b do not function as a reflector in contact with ink. However, if a 
liquid ink side falls caudad, as for each reflectors 22a and 22b, a function will be gradually regained as an 
original reflector. 

[0044] On the other hand, the optical detector 1 0 of the reflective mold carried in the head carriage 4 is 
equipped with the light emitting device 31 and the photo detector 32. These medial-axis lines can receive 
now the return light which was made to carry out incidence of the injection light from a light emitting 
device 31 at the include angle of 45 degrees to reflector 21a or 22a, and was reflected by this reflector 21a or 
22a and reflector 21b, or 22b by the photo detector 32 in the condition of having been in agreement with the 
center line of Reflectors 21a and 21b, or the center line of Reflectors 22a and 22b. 

[0045] In addition, the detected part 1 1 of the ink tank 8 of another side was also equipped with rectangular 
prisms 41 and 42, and each rectangular prisms 41 and 42 are equipped with the reflector of the couple which 
intersects perpendicularly, respectively (refer to drawing 6 ). 

[0046] Next, drawing 6 is the outline block diagram showing the control system of the ink jet printer 1 of 
this example, and is shown focusing on the part which constitutes ink and a detection device. The control 
circuit 50 is constituted focusing on CPU, and various kinds of actuation, such as printing actuation, is 
realized by performing the control program stored in ROM. Moreover, based on the number of steps of the 
carriage motor M which consists of a stepping motor for making the both-way migration of the head 
carriage 4 carry out in the print width direction, it has the location detecting element 5 1 which detects the 
migration location (carriage position) of the head carriage 4. 

[0047] The light emitting device 31 of the optical detector 10 consists of LED, and luminescence is 
controlled through the LED luminescence circuit 52. Moreover, the light income of the photo detector 32 is 
incorporated through the LED light-receiving circuit 53 in a control circuit 50. The analog signal 
corresponding to the incorporated light income is supplied to A/D converter 55 through the gate 54, and is 
changed into a digital signal here. The digital value of a digital signal is transmitted to an arithmetic circuit 
57 through the DMA device section 56 from the A/D acquisition value table T by which storage 
maintenance is carried out at DRAM. In an arithmetic circuit 57, sequential addition of the transmitted 
digital value is carried out. An aggregate value is supplied to the distinction circuit 58, and the ink end of 
whether it is equipped with the ink tanks 7 and 8 and these ink tanks 7 and 8 is detected by comparing with 
the threshold beforehand defined in here. 

[0048] The event of reaching the location PI, P2, P4, and P5 whose center line of the light emitting device 
of the optical detector 10 and a photo detector corresponded with the center line of each rectangular prisms 
21, 22, 41, and 42, i.e., locations [ in / in the optical detector 10 / drawing 6 ], here is the detection point 
(location where the level of a detecting signal becomes a peak). However, in this example, the 
predetermined width of face of the head carriage migration direction including these locations is defined as 
the detection field SI - S4. That is, detection field S4 of the constant width consisting mainly of the 
detection field SI of the constant width centering on a location PI, the detection field S2 of the constant 
width centering on a location P2, the detection field S3 of the constant width centering on a location P4, and 
a location P5 is defined. 

[0049] In case it is detected in the location detecting element 51 which detects a carriage position and the 
optical detector 1 0 passes through these detection fields, these detection fields are fixed sampling periods, 
and they incorporate the detecting signal from the LED light-receiving circuit 53 to A/D converter 55 
through the gate 54, transmit the digital value corresponding to light income to an arithmetic circuit 57, and 
he is trying to make addition actuation perform. Therefore, two or more digital value acquired while passing 
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through each detection field is added in an arithmetic circuit 57, and detection of the existence of the ink 
tanks 7 and 8 and an ink end is performed in the distinction circuit 58 based on this addition result. A 
detection result is held at memory 59. 

[0050] Drawing 7 is an outline flowchart which shows an example of the detection actuation in the ink jet 
printer 1 of this example. If this drawing is also referred to and explained, the head carriage 4 will be turned 
in the direction of an arrow head A from that home position HP at the time of the initialization action 
performed after powering on of an ink jet printer 1, for example, and migration will be started (step ST 1). 
The carriage position is detected by counting the number of steps of a carriage motor in the location 
detecting element 51 . While the optical detector 10 carried in the head carriage 4 scans the detection field 
SI, the digital value supplied in an arithmetic circuit 57 is added, and an addition result is compared with a 
threshold in the distinction circuit 58 (step ST 2). Since the light reflected by the reflectors 21a and 21b of a 
rectangular prism 21 in the detection field SI concerned is received by the photo detector 32 when equipped 
with the ink tank 7, detection signal level will increase and an aggregate value will exceed a threshold. 
Based on this, being equipped with the ink tank 7 by the distinction circuit 58 is detected. A detection result 
is held at the memory 59 of a control circuit 50 (step ST 3). 

[0051] Next, while it is detected that the optical detector 10 is scanning the detection field S2, the aggregate 
value of the digital value of the detecting signal of the optical detector 10 is similarly computed by the 
location detecting element 51 (step ST 4). In this case, since the reflectors 22a and 22b of a rectangular 
prism 22 are exposed from a liquid ink side and it is functioning as a reflector when the ink tank 7 is in ink 
and a condition, an aggregate value will exceed the threshold defined beforehand. The ink end of the ink 
tank 7 is detected by the distinction circuit 58 based on this. A detection result is held at memory 59 (step 
ST 5). 

[0052] Also about the ink tank 8 of another side, while it is detected by the location detecting element 51 
that the optical detector 10 is scanning each of the detection field S3 and detection field S4, the aggregate 
value of digital value is computed, respectively (step 7 and STs 9), and based on a calculation result, the 
existence of wearing of the ink tank 8 and the ink end of the ink tank 8 are detected. A detection result is 
held at memory 59 (step 8 and STs 10). The head carriage 4 is moved to hard flow, and it is made to return 
to a home position H after this (step ST 11). 

[0053] Therefore, according to the detection device of this example constituted in this way, the 
dependability of detection can be raised compared with the case where it distinguishes by acquiring a 
detecting signal only in each detecting points PI, P2, P4, and P5 that detection signal level becomes a peak. 
For example, when the reflector of rectangular prisms 21, 22, 41, and 42 becomes dirty and the reflection 
factor is falling, in spite of air bubbles* adhering to the tooth back of the reflector of ink and the rectangular 
prisms 22 and 42 for detection and being in ink and a condition, when a reflection factor is low, and an 
installation error is in a rectangular prism or an optical detector, lowering of the dependability of detection 
can be prevented. 

[0054] Here, detection actuation can also be performed as follows instead of detecting the existence and the 
ink end of each ink tank 7 and wearing of eight, while the head carriage 4 moves in the direction of arrow- 
head A from a home position HP. That is, while the head carriage 4 moves in the direction of arrow-head A 
from a home position H, existence of the wearing and detection actuation of an ink end are performed about 
the ink tank 7, and while moving to hard flow B, existence of the wearing and detection actuation of an ink 
end are performed about the ink tank 8 of another side. To detect about both ink tanks 7 and 8 at the time of 
migration in the same direction, it is necessary to carry out storage maintenance of a total of four aggregate 
values temporarily at memory 59. However, what is necessary is just to carry out storage maintenance of the 
two aggregate values in this case. Therefore, since capacity of the memory 59 used as the part and a working 
area can be lessened, it is desirable. 

[0055] Here, in this example, the detection signal level of the optical detector 10 is acquired in the location 
P3 from which it separated from each rectangular prisms 21, 22, 41 , and 42. That is, in the step ST 6 in the 
flow chart of drawing 7 , the detection signal level of the optical detector 10 is acquired. And he is trying to 
amend the threshold in the distinction circuit 58 based on this signal level. If it does in this way, since 
lowering of the dependability of detection resulting from individual difference, such as detection sensitivity 
of the optical detector 10, is avoidable, it is desirable. 

[0056] (Gestalt of other operations) Although the single optical detector is carried in head carriage in the 
still more nearly above-mentioned example, it can also consider as the configuration which carried two 
optical detectors, for example. In this case, in the same carriage position, the detection approach of one 
optical detector detecting the existence of an ink cartridge, and the optical detector of another side detecting 
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the existence of ink is realizable. 

[0057] Moreover, although it is the example of the ink jet printer with which it is equipped with two ink 
tanks in the above-mentioned example, this invention is applicable similarly to the thing in which a single 
ink tank is carried, or the thing in which three or more ink tanks are carried. 

[0058] Furthermore, it is good also as detecting wearing of each ink tank at the time of migration to one side 
of head carriage, and detecting the ink end of each ink tank at the time of migration on another side of head 
carriage instead of switching the ink tank made applicable to detection according to the migration direction 
of head carriage for memory space economization. 

[0059] Although the above-mentioned example did not explain concretely making each detection field into 
what range further again, it is the thing of the range of a detection field, and the property in which the 
acquisition time of the digital value in the same detection field should be suitably set up according to each 
ink jet printer if it puts in another way. 
[0060] 

[Effect of the Invention] As explained above, this invention is set to the serial mold ink jet printer of an off 
carriage method. Carry the optical detector of a reflective mold in head carriage, and while forming the 
reflector of a prismatic reflection side detectable [ with this optical detector ] etc. in the side face of an ink 
tank in which it is located in accordance with the moving trucking of head carriage He is trying to detect the 
existence of wearing of an ink tank, and an ink end by adding the digital value of the detecting signal 
obtained in the predetermined successive range of the optical detector which scans the reflector concerned, 
and comparing with the threshold which defined the addition result beforehand. 

[0061] Therefore, according to this invention, when an optical detector reaches a specific location to the 
reflector by the side of an ink tank, unlike the case where it detects by acquiring a detecting signal only 
once, dependability lowering of the detecting signal by disturbance is not caused. 

[0062] Moreover, in this invention, it is in the location from which it separated from the reflector, it sets, 
and the detection signal level of an optical detector is acquired, and since the threshold used as the criteria 
for detection is amended based on this, lowering of the dependability of detection resulting from individual 
difference, such as detection sensitivity of an optical detector, can be prevented. 

[0063] Furthermore, in this invention, detection actuation to some reflectors of two or more reflectors is 
performed at the time of migration to the one direction of the optical detector carried in head carriage, and it 
is made to perform detection actuation to the remaining reflectors at the time of migration to an opposite 
direction. If it does in this way, since memory space as a working area for carrying out storage maintenance 
of the addition result of the digital value of a detecting signal can be made small, it is desirable. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
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